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Research on coronary disease in women: political or scientific
imperative?

Research in coronary disease and other health issues in
women is receiving increasing emphasis in the United
States. Legislators have questioned whether women and
women's health are adequately represented in federally
supported studies.' The National Institutes of Health
(NIH) has recently strengthened its policies of including
women and minorities in every clinical research study it
funds.' The NIH director, Dr Bernadine Healy, has pro-
posed an NIH-wide initiative for an extensive study of the
effects of diet, hormone replacement, and calcium supple-
mentation on the major causes of death and disability in
women,3 and studies targeted specifically at coronary dis-
ease in women are being undertaken by the National
Heart, Lung, and Blood Institute (NHLBI) of the NIH.

This increased attention has raised questions about the
motivation and wisdom of such efforts.4 At times it may
be unclear whether they are driven by politics or science.
Have women really been neglected in cardiovascular
research? Are women so different from men in regard to
coronary disease that information obtained from men is
not generalisable to them? Given their lower rates of
coronary disease, is coronary disease even an important
problem in women? As scientists and administrators at
the NHLBI and the NIH, we have enjoyed a unique
perspective on these issues in the past several years.

Status ofresearch on women
Undeniably, women have been under-represented in
large-scale randomised clinical trials of coronary disease
prevention. In population-based observational studies,
however, they have often been equally or even over-repre-
sented; the Framingham Heart Study cohort, for instance,
was initially 51% female and is currently 60% female. Past
intervention studies focused on men for various reasons,
not the least of which was that their higher event rate led
to greater study power and efficiency. Additionally, there
was a focus on premature coronary disease, to which
women are far less susceptible than men. A recent review
of studies on cholesterol and coronary disease risk includ-
ed far fewer studies of women than men and showed only
a modestly (12%) increased risk associated with raised
cholesterol in older women.' Recognising that many stud-
ies have been conducted primarily or exclusively in middle
aged men, does it necessarily follow that more research is
needed in women?

Sex differences in coronary disease
Substantial sex differences in presentation, course, and
treatment of coronary disease raise significant concerns

regarding the generalisability of data from men to women.
Heart disease in women becomes clinically evident about
10 years later than in men6 and is more likely to present as
angina.7 Incidence of myocardial infarction in women lags
behind that of men by almost 20 years, and when myocar-
dial infarction occurs it is more likely to be unrecognised
in women. Though sudden death is a less frequent
presentation of coronary disease in women than in men,
initial episodes of coronary disease are more likely to be
fatal in women.6 The clinical course of myocardial infarc-
tion in women is considerably less favourable than in men.
Relative risks of death, recurrent infarction, and stroke are
all greater in women than in men after an initial infarc-
tion.6 Perioperative mortality after coronary bypass graft-
ing is twice that of men,8 despite documented higher
ejection fractions after infarction in women.9 Poorer out-
come after coronary bypass in women may be explained
by smaller coronary artery size,'°"1 but available data are
inconsistent."2 Lower success rates of percutaneous trans-
luminal coronary angioplasty (PTCA) have been reported
in women but do not seem to be explained bydifferences
in age or body size.'3

In the United States treatment of coronary disease also
differs considerably for women, particularly in regard to
referral for angiography and revascularisation. In one
recent study, women with myocardial infarction were only
half as likely to have undergone coronary angiography or
bypass surgery as were men, even after adjustment for age
and coexisting illness.'4 The question whether sex differ-
ences in rates of revascularisation procedures represent
under-utilisation of these interventions in women or over-
utilisation in men has engendered some debate.'5 Recent
data suggest that women with more symptomatic and
severe disease, in whom coronary bypass offers the
greatest survival benefits, were at least as likely as men to
be referred for such surgery.'6 The male predominance
pertained only to patients at low risk for cardiac death, in
whom coronary bypass offers little or no survival benefit,
suggesting that intervention decisions were being made
more appropriately in women.

Irrespective of the appropriateness of decision making,
it is clear that decisions are made differently for women
than for men even after adjusting for factors believed most
likely to influence outcome. Reasons for such differences
remain obscure, and as well as being of scientific interest
they also have important implications for health care
policy.
One major difference in non-surgical treatment options

between men and women is the use of hormone replace-
ment therapy after menopause. Whereas high-dose oestro-
gen therapy (5 mg conjugated equine oestrogens daily)
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in men with coronary disease was shown to increase
mortality,'7 epidemiological studies have demonstrated
substantially lower cardiovascular mortality in post-
menopausal women taking replacement oestrogens. 18
The risk of endometrial cancer and potential risks of
breast cancer associated with oestrogen therapy are likely
to be greatly outweighed by the improved survival from
cardiovascular disease, which kills far more women than
do hormone-related cancers. Clinical trials to assess the
effects of hormone replacement on progression of
coronary atherosclerosis and prevention of overt coronary
disease are being planned and will directly address the
benefits and risks of oestrogen therapy on multiple out-
comes in postmenopausal women. Similar clinical trials
of tamoxifen, an oestrogen agonist-antagonist, are cur-
rently underway.

Importance of coronary disease in women
Although gender differences in coronary disease preva-
lence and mortality persist throughout the lifespan, they
narrow considerably above age 65.9 20 The considerable
decline in coronary mortality in the past quarter century
is clearly a desirable trend, but it has left in its wake an
increasing number of coronary survivors at increased risk
for disability and recurrent disease, particularly in older
ages. Prevalent coronary disease is also a strong determi-
nant of disability in older adults, particularly among
women; approximately half of women with heart disease
report limitations in their activity as a result of their dis-
ease.'9 In addition, as age increases beyond 65 years, so
does the proportion of the population that is female.
Above age 65 years, when more than four fifths of all
coronary disease deaths occur, more women than men
die of coronary disease; above age 85 more than twice as
many women as men die of coronary disease simply
because there are so many more of them. Given the great
increases in the United States population over age 65 in
the past three decades, and the even greater increases
expected in the next century as the "baby boom" genera-
tion ages, the United States faces a near tidal wave of
coronary disease in the elderly, most of whom are
women. While the economic implications of this shift are
enormnous, the political implications are even greater,
since the medical care of persons over age 65 is
supported almost entirely by the federally funded
Medicare program.

Politics or science?
Coronary disease research in women is thus both a politi-
cal and a scientific imperative. The policy implications of
a substantial increase in the number of elderly women
requiring medical care for coronary disease are undeni-
able, but if policy is dictating the urgency with which
these needs are met, science must continue to set the
agenda for research. Based on the available information,
one can formulate a number of scientific questions
unique to women which can only be addressed by
research directed at them. Why do coronary risk factors
seem to differ in men and women? Why is the clinical
course of coronary disease in women often so much more
severe than that of men, after controlling for age, extent
of disease, and coexisting illness? How can the consider-
able sex differences in treatment in the United States be
explained and, if necessary, corrected? What are the risks
and benefits of hormone replacement therapy in primary
and secondary prevention in women?

Coronary disease is the leading cause of death and a
major cause of morbidity and disability in women and
will continue to increase in importance in an aging pop-
ulation. Its social and economic impact, as well as the toll
it takes in suffering and death among women, cannot be
ignored. If such considerations are translated into health
care policy, then they inevitably become "political"; but
properly so in the sense of the Greek politikos, "citizen",
as addressing a health care issue affecting the majority of
United States citizens, rather than in the more sinister
sense of .... competition between competing interest
groups or individuals for power and leadership".2' But as
these political imperatives cannot be ignored, neither can
we disregard the scientific opportunities presented by
studying a large segment of coronary disease patients
with courses different from the vast majority of patients
studied and reported upon to date. Such opportunities
do not often present themselves in science. Recognising
and capitalising on them are scientific imperatives that
must not be denied.
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